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(54) INTERNALLY GROOVED HEAT EXCHANGER TUBE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide^an internally 
grooved heat exchanger tube which exhibits superior 
evaporation performance and coagulation performance 
as a whole. 

SOLUTION: This internally grooved heat transfer tube; is 
constituted in such a way that first areas, each of which 
is constituted of a plurality of fins 1 arranged at a 
prescribed angle n1 from the axial direction A of the 
tube, and second areas, each of which is constituted of 
a plurality of fins 2 arranged at a prescribed angle, 02 
from the axial direction A/ are alternately arranged in the 
circumferential direction on the internal surface of a 
metallic tube, and the fins 1 and 2 are coupled .with each 
other in V-shapes between the first and second areas. 
In the heat exchanger tube, notches 5 are formed at 
prescribed spots .of the finis: 1 and ' 2. 




<i9>h*mmot (jp) 02) & §f] jfr & (a) (iDmmm&m&i 

#^2001-208495 
(P2001-208495A) 
(43) &&§ 0 ¥#13*P 8 E 3 0 (2001. 8. 3) 



(51)IntCl.' MRNB* FI 7-73-h*(##) 

F 2 8 F 1/40 F 2 8 F 1/40 D 



«3fi5fcR »*«®*10 OL (451) 





1SH2000- 1 6236( P2000- 1 6236) 


(71)fflSA 


000005120 










(22)t«KB 


¥£12*F IE 25 0(2000. 1.25) 




torn? m&±m-TB 6 # m 






(72)58W# 
























(74)ftSA 


100071526 










(54) mmv&m 








(57) Qgffl 









oai*J:tf»2©1Hlfla|-e7-r>i. 2*V*»^« 




t. 



1 

[fi*5i] &m s g<ofoffi<Dnmjjmcis^T. tm& 

*>*9«$£ft58!l©fi«i:> WBdKFlSlkBf*© 
ftS«TLT»tfS*u iuieigl©iI$©Hy!E7^y£: 

tt££ l «J: tf» 2 ©S«*«l/S-r 5t&Effi»©7 -f > 

»f*e«n. io 

[11*52] SMBWfcWtt, MBSlfeJ:lfl&2©** 
©ffflffiffi£©ft & k »i^f 5HiS oft igK J: ? 

timmncmvztizc tznmttzmm i 5E 
[11*53] mimmm^nrnt, mimim 

mm 4 ] mm i fcctmg 2 ®M«ii:*^TttEa 

a07wy*^bfe<l9iB3f£©ftatt, 15-4 0° 20 

to 

[11*55] Jdi2aa©7^yfi» 0. 1-0. 3mm 

(D&zzGtzckzmkts 11*5 1 mmmtDm 

oiOBaao7^ 4 o%wto»« t»ia« 
c k *«ia 1 turn® 1 «!Ei$©«8tt{Efs 

to 

um®7} wEaa©7^ y^owEwwiPo^jae 30 
7 m i5ie«a©7 * ymmz v ^© 1 - 3 <g-e* 

[fl!*58] MEHfl#ft£fc(-*«MEW l fe<fctf£2 

!i!*5 1 5!H«©l*]ffiiStt{^Wo 
[11*59] lWERffl^iancfe^SMES 1 *J*tf3i2 
©Stttt, &fHRMfafcR«Sn*c*««fc** 

11*5 8 mmommmma 

[11*51 0] MIE&Sftt, fufainfcjtf^©^ 

mmmcmmmizfer>m%tz<it*mt 40 
r*a*a 1 «E«©rtffi»#fcam, 

[0001] 

«n5rtii»f*ej»« , cHi-*o 
[0002] 



WW2 0 0 1-208 49 5 
2 

eii, ft k *tf;b-ixxr 3 :/©aaaaKSKfc^T 

tt, ^©mt»{cJ;Se^^U6§fti6Ert 

[0 0 0 33 mmmmw tmztizmt 

LTtt, cntT'7oyR2 2 (HCFC-2 2) 

0 2 o$fc:tt*®9 9. 5%jbHM»£ftSi:ktftti£L 

[0 0 0 4] C©ftJ6^ftfcfeV>Ttt, /<yfr-5?x7 
3VfcttR4 0 7Ctf, ;l/-^x73VK:ttR4 1 OA 

«««a»afcLTffiffl«nT^*. cn?>©ftj&tt, 2 
«a**v>tt3aa©»«*fi^i/Tff5nT430, r 

4 07Ctt, R3 2R, R 1 2 5 &£tf R 13 4a <0M 
R4 1 OAtt, R3 2kR 1 2 5<D¥£tfO<DM 

[0 0 0 5] R4 0 7Ctt, R2 2kS{£Hi;lWta% 
4 l OAtt, SJ£«i*ttT&*fcftEeattfl60CFtt 

watj»t6*i*. ftot, cn^oftaoissafcaBi© 

fciMcfitifflSnseaBk UTtt, ft*©R 2 2gfc*5 
5 J: 9 a«fitt©att»ttfS»t ?tt*fc#Tfc 0 , 

[0 0 0 6] *rU^aso»(*e»Bi:tT, fi&t© 

3ffl0IJUfcffi««JW««nT^* («fB¥9-4 2 

8 8 05* t#P*W8-3 183 1 2f|) . 
[0007]|24tt, V?7^>££tSrta58ttt<K& 

ff ©-g|5©rtffi^m^EJgl LT* Uft fc ©T*& 

mztxmmyjyi *D**sft*»i©a* 

tU ljy\ k©P^«i^|B]AEWtTV^^fi)ctft 

aa©7 > 2 * nss 2 ©a«*Rja*iSiiK: 

[0 0 0 8] c©*^7'©sasttx 7-TV1, 
tf2, 2*9«ja*ft5ffliE«»3fcffi8*ttU V**S 

(a3 4BB*fia^#^AMaajdRi 9 

9 7-5, W»««rtffi»MWtC J: 5 3 js^mfts 

^WKoeaffiij <k!» o v^{c^Bg$n/*ciis^«3 

tt, c k T©f^tt^©^ 



3 

[0009] 

■P%<, *XrA{bLfd§S£COP©ffiT*ffl<J:3 

K»***l* V*»*»6 a - 6 btc«, ftBSJfctf fc«k 
*jS»ft*OV*»d»7©rtlWWfc48V^Ttt, 

[0 0 10] CO/c46, V?IS^S15 7 0rtI«m 
g(56fcJ:t>"6 a - 6 btV^BSmii. ±Mtm<D 

mmczzo 20 
[ooi i] ^ot, *aw©B«tt. eattefl*:** 

^T««*J:tf^ttffiK«n*rtii}jl!ftfe»B*lltt 
[0 0 12] 

kOBTl0EIKriRlK»tTV**»l*bfcl«SO7^ 30 

[0 0 13] ±E©«fctfl4, S 1 j3itfS2©ffi«* 
SllStS7^V»C»LT7>^t©JSLTfeJ:^ 

a»o7-r yjWiwriSiifcoiBKrrsftSfcWifii-r* 

ffILK Sfc, *©J§£, m^OftfitUTtt, 7-f 

[0014] sn*±t;s2oaas<oss[07-<yog 

W73lSj£©ftffi^ 15-4 0° KR^-r^tT**. 

C J:*WWMWttTt* * 5 lc&3©T*#S L < * 

-7b\ 4 0" V*»*»"W)aBWM! 
tffi±t3&©©, *»ff*«*««*K*oTeiMlO 
^(tiXPT'OjSif^^f < ft !K LT© 



«f H 2 0 0 1 - 2 0 8 4 9 5 
4 

l^mtlXli, 2 4-3 5' eW&fSCfctf"?* 

[0 0 15] 7Y VOifiSStt, TEfcfc^Tttfcftftft 

0taltt*nffi*3**fr&, 0. 1-0. 3mm©tB 

5«^»ttv 7^>©i8i£-WcJfrjJcl,Tfc c fct/^s £ 
7^>O±*J:07-f>O»*O4 0%WT 

fgffite, 7-C>OiS^O3 0%T*a6So 
[0 0 16] 7^V\O^SP©Jgfigtf7f-tt, 7-f> 
©J&Sey*©l~3{gT*£*C£*WSU\, £©(£ 

«'>ER#5J:5tfcS©-eJ?$L<ftlf\, Sfc, 
*<3*jB*.5*£fcfci\ F^T* hflJ^O^WOffltS 

[0 0 1 7] $l©tt*2:£2©1BfKfi, nfl?3[*iK£ 
W-3~8«glW*ci:««»*U\ g«ft#3fllc 
i»fcam£fcW\ ft$fffi£E<k3»^3i£7t#&fc 
©jW§5*i1\ $E, 8{Bfc&*TJg/j!c-f *lf&E{i, 

st<&<> 9«±©&fHft©!8£tt* 74yoxkZi< 

©H^ttE&eBfcjyrr Clefts. *o»*u^ 
watts 4~6fa-r-s§o 

[0 0 18] SlfeJ:tf®2 0fB«0^fHR*«HSlcS 
S-rSfcfKtt, ft8t©»fL7j*iE, Jfi^-fncUTt 

<, c tuck obi sxsffoas**«iKiw±-r*ci: 
[0019] si t%2<Dmmmicmiimz® 

5. jB6E*«*jWISTtntf, '7XrAi:UT©x7 

fltt, £<©t§£0. 2-0. 7mmElS£«nSo 
[00 20] 

S©H«©«JB*ttWr*. SI© (a) li, ffl^© 

^>%^U c:ne>©9ite c i;t) t l2©^^, $Sfc 
[00 2 1] 7^yi*5j;tf r 2(i, ^ItfOlWlSlAK 



(4) 

5 

*tLTffi£©ft£01 fc%fctf/32 ZGtZCt&^X'g 

[0 0 2 2] 01© (b) It. 01© (a) ©C-Cfc 
«fc tf D - D »rBS£,T t fc & ©T, If Z T w ©JgfcgR 4 © 
±E, 7-f>l. 2^3?fiOJfi5SHf (0. 1-0. 3 
mm) fcffi£©lIfta*t*S.fcdfcKtt5ftT^3. 10 
-35, ll©(c)li-@10 (a) ©E-Efc^tfF 
-FBrffi^U 7-fVl, 2©±$Eti, $£tfh 

(7 w ^©iSS H f CD 4 0 %£TF) C0«^g|5 5 jWBjSS 

[00 2 3] 01© (a) K*Sn*«J:3Kx C©9JK 
g|5 5(i, 7-fVlfcJ:tf2©^^7^Pl *3j:tfP2 
©l~3^KffliT5e7^P3 fe*tfP4 KgtJ^T 

ffM^tlTfcO, £6E, 74y\t>&xS2mwfifa 

fej;t;/s4 tiOflMsnsESLLEfc^-c, uy 20 
©^js/?i , /? 2 tpx js 4 mnmmacbx 

[ 0 0 2 4 ] 0 2 «±©Mcg-3 < 

fctf5*ffl*fc»*gtf££**. £©*£*, c©?^ 
y©V?*££g|$6, a - e?§gg|5{CfiiH-r5V? 

6 a - 6 b Ktt, ft* i: PI C<fc 9 EJfcatflS f tf* 30 
££CtE&?), b, dO^'OKStSV^e 
^»7©rtl««Kt>» Wfctt5«E>»*Kgfca-3<» 

[0 0 2 5] ffioT, V*»G* 7CJ3^m ifilSlt 

CttfX'ZZo 40 
[0 0 2 6] Wfc, *£«S©»!BE*5^m 7i- > 
1, 2©ffM£lS01 fc£t>*02 £*M35©JM8fi 
03 fc<fcO*/34 fcHUERSLTVSfciiK tf&ffigO 

[0027] 03 14, *mfc£zm®tt&m<Dt& 



#M2 0 0 1-208495 
6 

3Siwt*4u«*ftv^»t**rr*. fcfcxtf, 01© 

mmnza - eoyjymi&i'nzv* 
fe-sntfstbzt, iBS!v^-fno#iflictv*ts^aP6 

[0 0 2 8] LfrU §¥ffflEil£fc, -flfcflWlSfc* 
£g|56tf#ft-f«5©EflLT, ffl£lC»tft3fcSfctt* 

[0 0 2 9]-£, CnKttLTE 3 ©!££«, $1 
feitf»20iB«O^WttjW!fftT**fc«), a-e© 

Ktj:5BWa - ezmicLxmmmcmzimm 

3E*fLT©fc©fc&3fc46, ^?n©£flE$$tf8it 

T, o©«©<HiiS©^t{i, CSlffoStt^ll 
jg, S5VHi^^g§ ; &^iZ:T§ttt'(Ei5t©7u|p] 
5 i&B*<» < £5 £ £ t.E, 

[0 0 3 0 ] 0 3 (C43I/^T, 8 (4$ 1 * 2 ©fM 
©7^yi, lfe<i:a*2, 2©«H»ESIIIl*lSlAK}9 

[00 3 1] 

»ft£»*E<knt4\ e»«oiiiD5iSiHc»LT*n^n 

3f£©ftfiT-SS?iJ$n, e^f©«iSlPlfi:^*>oT5^ 
k v**»«-r*«BR07-f y* 5«<a«n*a 1 fed; 

7w^©3fs©fl[HE«^aj*jgis-r«fe«>, c©^ 

»*lLT»»©*tt»ta:^ia»lftl*©V*tS^»Et.l« 

mzwmicmmzctffX'ZZo 

[0 1 ] *miczzmmttffim<om<Dm** 
trnwrn-b*), (a) itmmwmm. (b) a 

*©C-Cfc£O*D-D»TE0, (c) (4E-E*3<J:t; 
F-FKffi0^f o 

[0 2] 0 1 nimmttmmmmti&fiirm 

0o 



(5) 



2001-2 08495 



8 



[03] immz&zmmmmvmmvm 


* 3 


mm 




5 


mm 


[04] Wk<ommnmm^twmm a 


6, 7, 


6 a - 6 b 




8 




k 2 * 


f> g 


mm 



jBioatt 








Yl 1 1 


1 . -i 




l \ ( 
■ 1 





[R 


32] 




»10>«K 










1 ? ' 








[03] 




[04] 




